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Abstract : One set of collections without a name is named commemorating 
Dr. J. Raynal, described and illustrated. The vegetative anatomy of this 
new taxon is also described and compared with that of its presumed relative 
L. sphacelata. Both anatomical and taxonomical keys including this novelty 
are presented for the identification of all the south Indian species. 

Resume : Une nouvellc especc de Llpocarpha, dediee h Jean Raynal, est dccrite 
et illustree. Son anatomie vegetative est decrite et comparee a celle de L. sphace¬ 
lata, dont elle est supposde affine. Des elds taxonomique et anatomique per- 
mettent la determination des 3 espdccs desormais rcconnues dans le Sud de 
I’Inde. 

E. Govindarajalu, Department of Botany, Presidency College, Madras-600.005, 
south India. 


Lipocarpha raynaleana Govindarajalu, sp. nov, — PI. 1. 

Herbie annua-. Radices aliquanto crassx, purpureo fuseex. Culmi glauco-virides (ubi 
novl), post demum brunnei evadentes, fasciculati, plerumque recurvati (oblique erecti), 
rigidi, subteretes, Ixvi, foliati ad basim, (2.5-) 5-15 (-20) cm X O.S-I.O mm. Folia linearia, 
culmo xquilonga vet leviter longiora, rigida, sxpe curvata, involuta, canaliculata, acuta, 
glauco-viridia (ubi novi), post demum brunnea evadentes, eligulata, Ixvia per totum vel 
ad aplcem minute scabrida, 1-2 mm lata; vagina infimx 1-2 pallide brunnea: (straminex) 
membranacex, multinervix, latx, subacutx cum margine hyalino. Inftorescentia capitata, 
3-4-spiculata , spiculis confertim dispositis, 8-15 x 10-15 mm. Bractex involucrales 2-3, 
inxquales, plerumque recurvatx (patentes vel oblique erectx), basi dilatatx, foliiformes, 
pluries longiores quam inflorescentix, bractx longissimx usque ad 13 cm longx. Spiculx 
oblongo-ovatx, terctes, obtusx conicales, sessiles, spiculx centrales 8-10 X 5-6 mm; spi¬ 
culx laterales 6-8 X 4-5 mm. Glumx late spathulatx, carinatx, apice subcucullatx, persis- 
tentes, spiraliter dispositx, dense imbricatx, prominenter dilatatx ad apicem, plerumque 
apice incurvatx, aliquantum crassx, coriacex, tannin punctatx, in medio valde trinervix 
cum 3-4 nervis lateralibus validis utroque latere, 2.5-3.0 X 1.5-1.8 mm, nervo mediano 
excurrenti in prominentem mucronem, mucrone 0.5-0.6 mm longo. Squamellx (seals 
hypagynx) 2, ellipticx, obtusx vel acutx, membranacx, valde 3-7-nervatx, hyalinx, glumis 
fere xquilongx, 2.0 X 1.5-2.0 mm. Stamina 1-2, anthcris elliptico-oblongis, apiculatis, 
minutissimis, 0.5 mm longis. Stylus 0.5-0.8 mm longus; stigmata 3, stylo xquilonga. Nux 
angustc elliptica vel elliptico-ovata, recta, triquetra cum lateralibus depressis, sessilis, 
distincte rostrata, dense granulata, Irvis, atrobrunnea, longit udine } squamellx xquantia, 
1.5 X 0.5-0.6 mm; cellulx extimx epicarpicx subhexagonales, utroque latere regulariter 
dispasitx. 

Type ; Govindarajalu 14948, Padappai, Chcnglcpct Dt., Tamilnadu (Madras state) 
(holo-, PCM; iso-, CAL, MH, BS1, BLAT, DD, PCM). 

Paratypbs : Govindarajalu 13890, Padappai, Chenglepet Dt., Tamilnadu (Madras 
state), PCM; Venugopalan 156, ibid., PCM. 


Source: MNHN, Parts 
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Note : This novelty is named after my friend, the famous Cyperologist 
Dr. J. Raynal, Laboratoire de Phanerogamic, Museum, Paris, who lost 
his life for the cause of science during his scientific pursuit of plant collection 
in Niger. 

This species grows on the bunds of paddy fields. This new taxon is 
related to Lipocarpha sphacelata (Vahl) Kunth but differs in having usually 
recurved or obliquely erect culms, usually curved leaves as long as or 
longer than culms, larger central and lateral spikelets, pale or colorless 
characteristically persistent slightly larger broadly spathulate many nerved 
glumes with strong median nerve excurrent into prominent mucro, squa- 
mellae shorter than glumes, straight larger dark brown elliptic or elliptic 
ovate nuts with depressed concave sides and nuts shorter than squamella:. 


ANATOMY OF LIPOCARPHA RAYNALEANA 

Methods and for other information, see Govindarajalu (1966; 1968 
a, b\ 1974). 

LEAF. Abaxial surface : Intercostal cells short, variable in size, hexa- 
gonal, moderately thick-walled, smooth; end walls straight. Stomata (L. 
31.5-36.0 |xm; W. 31.5 t*m), broadly elliptic, moderately thick-walled; 
subsidiary cells parallel-sided or low dome-shaped (PI. 2, £); guard cells 
extended; interstomatal cells short with concave ends. Silica-cells short, 
broad, thin-walled, each cell containing (1) 2-3 conical silica-bodies with 
satellites occuring in a single continuous row (PI. 2, F). 

Adaxial surface : Silica-cells occurring in 1-2 continuous rows in the 
submarginal regions. Stomata absent. Other details, see abaxial surface. 

Lamina, transverse section: Outline crescentiform or broadly U shaped 
without midrib (PI. 2, C). Specimen examined c. 2.0-2.1 mm wide. Hypo- 
dermis adaxial 4-5 cells thick; abaxial just I layer of cells in thickness. 
Adaxial epidermal cells larger than those of the abaxial. Margins abruptly 
acute, upeurved, pointed (PI. 2, C). Sclerenchyma c. 15 small abaxial 
strands opposite to some but by no means all vb’s; c. 4 adaxial strands 
(Ht. 45 |im; W. 54 nm) near each leaf margin pentangular and rectangular 
(PI. 2, C, Z>); abaxial usually trapezoid (PI. 2, C, D) but sometimes penta¬ 
gonal (Ht. 27.0 nm; W. 31.5 nm). Bulliform cells absent. Air-cavities 
occurring in between few vb’s (PI. 2, C) and containing lobed parenchyma 
cells. Stomata in level with or slightly raised above the surface; guard 
cells with outer ledges only; substomatal chamber narrow and small. 
Vascular bundles c. 33 in number arranged in crescentiform row; c. 4 of 
them larger and slightly more adaxial than the remainder (PI. 2, C); medium 
size vb’s c. 3 in number; large and medium size vb’s oval-shaped belonging 
to type 111 A (Cheadle & Uhl, 1948 a); small vb’s circular in outline of 
type I (Cheadle & Uhl, 1948 a); all arranged without any regular alterna¬ 
tion; large and medium size vb’s containing protoxylem lacunae; metaxylem 
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vessel members (D. c. 22.5 |im in diameter); metaphlocm of “ regular type ” 
(Cheadle & Uhl, 1948 b). Bundle sheaths of all vb’s 2-layercd, complete; 
I.S. parenchymatous, O.S. fibrous (PI. 2, D ). Assimilatory tissue : chlo- 
rcnchyma radiating (PI. 2, D). Secretory cells not common. 

culm. Epidermis , surface view: Cells elongated, moderately thick- 
walled, smooth, more or less hexagonal; end walls straight. Stomata (L. 49.5- 
54.0 urn; W. 22.5-27.0 (Am), oblong elliptic, thick-walled; subsidiary cells 
parallel-sided. Silica-cells short, broad, thin-walled, occurring in a single 
discontinuous row; each cell containing usually 2 conical silica-bodies 
with satellites. 

Transverse section: Outline circular (PI. 2, A); specimens examined 
c. 1.5 mm in diameter. Central ground tissue solid, parenchymatous 
the cells of which polygonal, thin-walled with intercellular spaces. Epi¬ 
dermis consisting of radially elongated moderately thick-walled cells. 
Cuticle thick, lamellated (c. 4.5 pm thick). Stomata slightly raised above 
the surface; guard cells with outer ledges; substomatal chamber narrow 
and small. Assimilatory tissue: chlorenchyma conspicuously radiating 
around the vb’s of outer ring (PI. 2, B)\ radiating chlorenchyma reduced 
forming a cap at the phloem pole of inner large vb’s (PI. 2, B). Vascular 
bundles arranged in two rings; peripheral ring consisting of c. 41 small 
vb’s of type I (Cheadle & Uhl, 1948 a) and circular in outline; vb’s c. 10 
in number, oval-shaped of type III A (Cheadle & Uhl, 1948 a) and possess¬ 
ing protoxylem lacunae. Metaxylem vessel members (D. c. 18.0 pm in 
diameter); metaphloem of “ regular type ” (Cheadle & Uhl, 1948 b). 
Bundle sheath 2-layered : O.S. fibrous, l.S. parenchymatous, both com¬ 
plete in all small vb’s but I.S. incomplete in larger vb’s (PI. 2, B). Scleren- 
chyma : hypodermal strands conspicuous, variable in size and shape, 
mostly pulviniform with angular sides (PI. 2, B), sometimes rounded (Ht. 
31.5-45.0 (Am; W. 45.0-67.5 (tm); circumvascular sclerenchyma of inner 
vb’s 1-3-layered forming crescentiform caps at xylem poles. Air-cavities 
absent. Secretory cells not seen. 

root. Transverse section: Diameter of the root examined 0.6 mm. 
Exodermis consisting of 1-2 layer of cells; cells variable in size and shape 
with moderately suberized cell walls. Cortex lacunose with concentrically 
arranged air-cavities separated from the contiguous ones by radiating 
rows of parenchyma cells. Endodermis: cells elliptic ovate with uniform 
thickenings all around and fairly large lumina. Pericycle consisting of 
a single layer of thick-walled cells. Metaxylem elements central occurring 
in pairs, oval in outline (D. 27-31.5 pm in diameter); protoxylem units 9, 
alternating with as many metaphloem units; each metaphloem unit contain¬ 
ing 1-2 sieve tube elements and 2-4 companion cells. Central ground 
tissue made up of thick-walled cells. 

Materials examined : Govindarajalu 14948 and 13890, Padappai, Chcnglcpst 
Dt., Tacnilnadu (Madras state), PCM; Venugopalan 156, ibid., PCM. 


Source : MNHN, Paris 
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PI. 2. — Lipocarpha raynaleana Govindarajalu : A, transection of culm, ground plan x 22; 
B, transection of a portion of culm X 130; C, transection of lamina, ground plan x 22; 
D, transection of lamina margin x 66; E, surface view of abaxial epidermis showing 
stomata x 170; F, surface view of costal epidermal cells showing silica-bodies x 170. 


Source: MNHN, Paris 
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Anatomically Lipocarpha raynaleana is distinguished from L. spha- 
celata (Govindarajalu, 1974) in the following respects. 

leaf : intercostal, interstomatal cells and stomata shorter, silica- 
cells thin-walled each one of them containing 2-3 cone-shaped silica-bodies 
with satellites in the abaxial surface, silica-cells in the adaxial surface 
restricted only to the submarginal regions only, 2-layercd bundle sheaths, 
abaxial sclerenchyma absent, pentangular and rectangular adaxial scleren- 
chyma strands in the submarginal regions, metaphloem of “ regular type ”, 
air-cavities fewer than vb’s containing lobed parenchyma cells. 

culm : epidermal cells elongated, stomata shorter with parallel¬ 
sided subsidiary cells, silica-cells in a single discontinuous row each cell 
possessing usually 2 silica-bodies, central ground tissue solid, parenchyma¬ 
tous, larger number of vb’s, sclerenchyma strands variable in size, shape 
mostly pulviniform with angular sides, inner sheath parenchymatous, 
outer sheath fibrous, air-cavities absent. 

root : endodermal cells elliptic ovate, metaxylem vessel members 
central occurring in pairs, metaphloem distinctly recognizable. 


Taxonomical key 


1. Glumes deciduous; nuts with convex or flat sides. 

2. Glumes pale or fuscous, spaihulate-oblanceolate with triangular apex; 

nut narrowly oblong obovate much shorter than squamclla:... L. chinensis 
2\ Glumes dark purple or purple dotted, narrowly cuneatc, oblong 
obovate with abruptly acute apex; nut narrowly oblong, as long 

as squamclla: ... L. sphacelata 

P. Glumes persistent, broadly spathulate with triangular prominent mucro; 
nut narrowly elliptic or elliptic ovate with depressed sides, J the length 
of squamell*. L. raynaleana 


Anatomical key based on characters visible 

IN SURFACE VIEW AND TRANSECTIONS OF LEAF 

1. Interstomatal cells short; bundle sheaths double. 

2. Vascular bundles 4143 in number; air-cavities as many as vb’s, each 

containing stellate percnchyma . L. chinensis 

2’. Vascular bundles c. 33 in number; air-cavities fewer than vb’s, each 

containing lobed parenchyma . L. raynaleana 

I’. Interstomatal cells axially elongated; bundle sheaths single. L. sphacelata 


Key to letterings and abbreviations used in text 


AB.E., abaxial epidermis 
A.C., air-cavity 
AD.E., adaxial epidermis 
CH., chlortnchyma 
CU., cuticle 

C.V.S., circumvascular sclerenchyma 


S.C., subsidiary cell 
S.S., sclerenchyma strand 
ST., stoma 
V.B., vascular bundle 
XY., metaxylem 


Source :MNHN, Parts 
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E., epidermis 


D., diameter 


G.C., guard cell 
HY., hypodermis 
I.S., inner sheath 
O.S., outer sheath 
PH., metaphlocm 
SA., satellite 


L., length 

vb, vascular bundle (pi. vb’s) 
W., width 


Ht., height 


S.B., silica body 
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